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I. Basis of the report 



I . Th is report has been drawn on the basis oi f Replacement sheets which have been furnished to the receiving Office in response to an invitation 
under Article 1 4 are referred to in this report as "originally filed ' ' and are not annexed to the report since they do not contain amendments, i : 

| X| the international application as originally filed. 

| | the description, pages , as originally filed. 

pages . filed with the demand. 

pages . filed with the letter of . 



pages . filed with the letter of 

1 | the claims. Nos. . as originally filed. 

Nos. . as amended under Article 19. 

Nos. . filed with the demand. 

Nos. . filed with the letter of 



Nos. . filed with the letter of 

| | the drawings, sheets/fig . as originally filed. 

sheets/fig , filed with the demand. 

sheets/fig , filed with the letter of 

sheets/fig . filed with the letter of _ 



2. The amendments have resulted in the cancellation of: 

[ | the description, pages 

| | the claims. Nos. 

| | the drawings, sheets/fig 

3. I 1 This report has been established as if (some of) the amendments had not been made, since they have been considered 
' to go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)). 



4. Additional observations, if necessary: 
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V. Reasoned statement under Article 35(2) w(th regard to novelty, Inventive sup or industrial applicability; 
citations and explanations supporting such statement ^ 



1. Statement 

Novelty (N) 

Inventive step (IS) 

Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 



2, Citations and explanations 



1) . The present application relates to a recombinant DNA 
coding for fusion proteins, in which the N-terirtinal 
region may be either the mature protein of filamentous 
haemagglutinin (FHA) of Bordetella (B.) or a truncated 
version of this mature protein; the C-terminal region 
of said fusion protein is a heterologous polypeptide. 

The above-mentioned truncated FHA (N-terminal part of 
the fusion protein) exhibits the following features: 

- the interaction site of FHA with heparin, which is 
formed of the residues 441-863 (see description, pages 
21-22 and Dl [INFECTION AND IMMUNITY, MARCH 1994, 
Vol.62, pages 769-778]); 

- the maturation site of FHA, which is located in the 
region of amino acid 1800 (D2 [Molecular Microbiology, 
1993, Vol.9, pages 653-660]; see Figure 1) ; 

- the N-terminal regions homologous to the N-terminal 
regions of the haemolysins ShlA and HpnA of Serratia 
marcescens and Proteus mirabilis , which are coded by 
the bases 523-857 (D3 [Infection and Immunity, 1990, 
Vol.58, pages 2895-2905]; see Figure 2); 
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- the region coding for its excretion signals [bases 
253 to 465] (D3, page 2896 and Figure 2); 

- a site for attachment of FHA to the mucous 
membranes, which is apparently located in the repeat 
regions A and B (A repeat, B repeat) , said site being 
an attachment site of carbon-containing hydrates (D2, 
Figure 1 and page 6 56) . 

2. Document D5 (JOURNAL OF BACTERIOLOGY, 1989, Vol.171, 

pages 6345-6348) represents the closest prior art. 

D5 discloses a recombinant DNA (clone lambdaJMC3 , 
Figure 1,A) which contains the fragment EcoRI - BamHI of 
2.84 kb; this fragment codes for the N-terminal part 
of FHA and contains about 250 pairs of bases of the 
non-coding 5' region (D5, page 6346) . 

LambdaJMC contains a sequence (1) which codes for a 
heterologous polypeptide (beta-galactosidase) in 
respect of an FHA of Bordetella fused within the same 
reading frame to a sequence (2) located upstream from 
the first sequence, said sequence (2) coding for a 
part of FHA of B . pertussis ; said part containing at 
least the N-terminal region of the truncated mature 
protein of FHA which contains the interaction site of 
FHA with heparin and which has the excretion signals 
of FHA. The sequence (2) results from a truncation on 
the side of its C-terminal end of the sequence coding 
for mature FHA. This sequence (2) contains the N- 
terminal region homologous to the N-terminal regions 
of the haemolysin Shla and Hpna of Serratia marcescens 
and Proteus mirabilis . Furthermore, the sequence (2) 
contains at least one specific attachment site for FHA 
to the mucous membranes (for example the site of 
attachment to heparin, which serves as a mediator for 



* 
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the attachment of FHA to the epithelial cells (mucous 
membranes) (Dl) . 

The above-mentioned DNA also contains a promoter 
recognized by the polymerases of B. pertussis . Finally, 
cultures of prokaryotic cells (E.coli) and of 
recombinant proteins, formed of the product of said 
recombinant DNA, are described in D5 . 

Having regard to the above remarks, D5 destroys the 
novelty of Claims 1, 2, 4, 6-14, 17-20, 23, 24, 27 and 
29, and consequently these claims do not comply with 
the requirements of PCT Article 33 (2) . 

3). The prior art discloses methods for inserting plasmids 
in B. pertussis, either by conjugation (D6: JOURNAL OF 
BACTERIOLOGY, Vol. 170, pages 2904-2913, 1988), or by 
electroporation (D7: EP-A-0 453 216). 

D6 describes the insertion of recombinant plasmids in 
strain BP338 of B. pertussis , which is a parental 
strain and is, as a consequence, necessarily a carrier 
of a gene fhaC which can be expressed in these cells. 

Having regard to the closest prior art (document D5) , 
it is normal routine practice for a person skilled in 
the art, who has, moreover, a knowledge of D6 to D7 , 
to insert the above-mentioned DNA, which also contains 
a promoter recognized by the polymerases of 
B. pertussis, in a strain of B. pertussis , which carries 
a gene fhaC that can be expressed in these cells. 

Consequently, this measure does not involve an 
inventive step, since it is ultimately a simple 
question of technical convenience. 
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Claims 15 and 16 do not, therefore, comply with the 
requirements of PCT Article 33 (3) . 

4). Claims 3, 5, 21, 22, 25, 26 and 28 do not appear to 
contain any additional feature which, in combination 
with any one of the claims, would involve an inventive 
step . 

Consequently, these claims do not comply with the 
requirements of PCT Article 33 (3). 
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VIII. Certain observations on the international application 



The following observations on the clarity f the claims, description, and drawings or on the question whether the claims are fully 
supported by the description, are made: 



The subject matter of the claims should be 
characterized by genuine technical features and not by 
functional features (PCT Article 6 and PCT Rule 6.3). 
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I. Base du rapport 

1 Le present rapport a ete redige sur la base (Les feuiltes de rempiacement qui ont 4te remises a Voffice recepteur en response a une invitation 
faite conformtment a I' article 14 sont considtrees, dans la prtsente opinion, comme InitiaJement deposees".) : 

[x] la demande internationale telle qu'initialement deposee 



□ la description, pages 



pages 



, telles qu'initialement deposees 

, deposees avec la demande d'examen preliminaire 
internationale 

, deposees sous couvert d'une lettre du 



□ les revendications n* 



n°* 



, teiles qu'initialement deposees 

, telles que modifiees en vertu de ('article 19 

, deposees avec la demande d'examen preliminaire 
internationale 

, deposees sous couvert d'une lettre du 



□ les dessins, feuiltes / fig. 

feuiltes / fig. 

feuilles / fig. 



, telles qu'initialement deposees 

, deposees avec la demande d'examen preliminaire 
internationale 

, deposees sous couvert d'une lettre du 



2. Les modifications ont entraine I'annulation 

□ de la description, pages 

□ des revendications, n°* 

□ des dessins, feuiltes / fig. 



3 n Le present rapport a ete formule abstraction faite (de certaines) des modifications, qui ont ete considers comme allant au-dela de 
(•expose de Tinvention tel qu'il a ete depose, comme il est indique dans le cadre supplemental (Regie 70.2 c)). 



4. Observations complementaires, le cas echeant : 
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OUI 

NON 

OUI 

NON 

OUI 

NON 



V Declaration motivee selon 1'article 35.2) quant a la nouveaute, I'activite inventive et la possibility 
d'application industrielle ; citations et explications a I'appui de cette declaration 

1. Declaration 

Nouveaute Revendications 3,5,1 5,1 6,21 ,22,25,26,28 

Revendications 1 ,2,4,6-14,17-20,23,24,27,29 
Activite inventive Revendications 

Revendications 1 -29 

Possibitite d'application industrielle Revendications 1 -29 

Revendications 

2. Citations et Explications 

1 ) La presente demande a trait a un ADN recombinant qui code pour des proteines 

de fusion dont la region N-terminale peut etre soit la proteine mature de I' hemagglutinine 
filamenteuse (FHA) de Bortedella (B.) soit une version tronquee de cette proteine mature; la 
region C-terminale de cette proteine de fusion est un polypeptide heterologue. 

La FHA tronquee (partie N-terminale de la proteine de fusion) mentionnee ci-dessus comporte 
les caracteristiques suivantes: 

-le site d' interaction de la FHA aves r heparine qui est constitue par les residus 441 -863 
(description p. 21-22 et D1 [INFECTION AND IMMUNITY, Mar. 1994, Vol 62, pp. 769-778]); 

-le site de maturation de la FHA, qui se trouve dans les environs de I' acide amine 1800 (D2 
[Molecular Microbiology, 1993, Vol. 9, pp. 653-660]; voir Fig. 1); 

-les regions N-terminales homologues aux regions N-terminales des hemolysines Sh1 A et 
HpnA de Serratia marcescens et Proteus mirabilis, qui sont codees par les bases 523-857 (D3 
[Infection and Immunity, 1990, Vol. 58, pp. 2895-2905]; voir Fig. 2); 

-la region codant pour ses signaux d' excretion [bases 253 a 465] (D3, p. 2896 et Fig. 2); 

-un site d" attachement de la FHA aux muqueuses qui est apparemment localise dans les 
regions repetitives A et B (A repeat, B repeat, ce site etant un site d' attachement aux hydrates 



carbones (D2, Fig. 1 et p. 656) 
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2). Le document D5 (JOURNAL OF BACTERIOLOGY, 1 989, Vol. 1 71 , p. 6345-6348) 

represente I' art anterieur le plus proche. 

D5 divulgue un ADN recombinant (clone lambdaJMC3, Fig. 1.A) qui contient le fragment 
EcoRI-BamHI de 2,84 kb, ce fragment code pour la partie N-terminale de la FHA et comporte 
environ 250 paires de bases de la region 5' non-codant (D5, p. 6346). 
LambdaJMC contient une sequence (1) qui code pour un polypeptide heterologue (beta- 
galactosidase) vis-a-vis d' une FHA de Bortedella fusionnee dans le meme cadre de lecture a 
une sequence (2) placee en amont de la premiere, cette sequence (2) codant pour une part.e 
de la FHA de B. pertussis, cette partie comporte au mojns la region N-terminale de la proteine 
mature tronquee de la FHA qui contient le site d' interaction de la FHA avec r heparine et qui 
possede les signaux tf excretion de la FHA. La sequence (2) resulte d' une troncature du cote 
de son extremite C-terminale de la sequence codant pour la FHA mature. Cette sequence (2) 
comporte la region N-terminale homologue aux regions N-terminales des hemolysine Sh1a et 
Hpna de Serratia marcescens et Proteus mirabilis. De plus, la sequence (2) contient au moms 
un site specifique d' attachement de la FHA aux muqueuses (par exemple le site d' attache- 
ment a I' heparine qui sert de mediateur pour r attachement de la FHA aux cellules ep.thel.ales 
(muqueuses) (D1). 

Le susdit ADN contient aussi un promoteur reconnu par les polymerases de B. pertussis. 
Enfin, des cultures de cellules procaryotes (E. coli) et des proteines recombinantes, constituees 
par le produit du susdit ADN recombinant, sont decrites en D5. 

Au vu des mentions faites ci-dessus, D5 detruit la nouveaute des revendication 1,2,4,6-14,17- 
20,23,24,27 et 29, et par consequent ces revendications ne remplissent pas les conditions 
enoncees a r Art. 33 (2) PCT. 

3) L' art anterieur divulgue des methodes permettant I* introduction des plasmides 

dans B. pertussis, soit par conjugaison (D6: JOURNAL OF BACTERIOLOGY, Vol. 1 70, pp. 
2904-2913, 1988), soit par electroporation (D7: EP-A-0 453 216). 

D6 decrit I' introduction des plasmides recombinants dans la souche BP338 de B. pertussis, qui 
est une souche parentale et qui est, par consequent, necessairement porteuse d' un gene fhaC 
exprimable dans ces cellules. 

Au vu de T art anterieur le plus proche (document D5), il ne sort pas du cadre normal des 
activites de la personne du metier qui a, de plus, connaissance de D6 et D7, d 1 introduire le 
susdit ADN, qui contient aussi un promoteur reconnu par les polymerases de B. pertussis, dans 
une souche de B. pertussis, porteuse d 1 un gene fhaC exprimable dans ces cellules. 

En consequent, cette demarche n' implique aucune activite inventive, puisqu' il s 1 agissait au 
total d' une simple question de commodite technique. 



Form PCT/IPEA/409 (cadre V) (janvier 1994) touille 2 



RAPPORT D'EXAMEN PRELIMINAIRE INTERNATIONAL 



demande Internationale N' 

PCT/FR95/00512 



Done, les revendications 15 et 16 ne repondent pas au critere figurant a r article 33 (3) PCT. 

4). Les revendications 3,5,21 ,22,25,26,28 ne semblent pas contenir de caracteris- 

tique supplemental qui, en combinaison avec I'objet de I'une quelconque des revendications , 
impliquerait une activite inventive. 

Par consequent, ces revendications ne remplissent pas les conditions enoncees dans I' art. 33 
(3) PCT. 
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VIII. Observati ns relatives a la demand internationale 

Les observations sutvantes sont faites au sujet da la clarte des revendications. de la description et des dessins et de la question de savoir si le 
revendications se fondent entierement sur la description : 

L' objet des revendications doit etre caracteriser par des vraies caracteristiques techniques et 
non par des caracteristiques fonctionnelles (Art. 6 et Regie 6.3, PCT). 
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